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(54) NOISE REDUCING FILTER 

(57)Abstract: 

PURPOSE: To suppress the burring or density 
nonuniformity of an edge to the minimum for a picture 
whose S/N is low, and to obtain a noise reduction picture 
at a high speed. 

CONSTITUTION: A processing constituted of a step 101 
which calculates the size E of the density change in each> 
primary direction for each picture element of the inputted , 
picture, step 102 which decides the direction in which the 
size of the density change in the primary direction 
calculated by the step 101 is the minimum as the primary 
direction component of a local structure for each picture 
element, and step 103 which operates a smoothing 
processing to the primary direction detected by the step 
102 for each picture element, is operated, and the noise 

reduction picture is obtained. The primary direction component of the local structure of the 
picture is detected, and the smoothing processing is operated along the direction. Thus, the 
paleness or density nonuniformity of the edge part can be suppressed to the minimum, and 
the noise can be efficiently attained at a high speed. 
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1 1 0 3t^?n/cW«{Cl^^T, 5 Ml* 

tt^o ( i . j ) £n-jrr£„ 



CD' d2(l)=|I(i4-l,i + l)-I(i,.i + 2)| 

<2> f d2(2)=|I(i+l,i+l)-I(i+l f 1+2)| 

©• d2(3)=|I(i+l l 1+l)-I(i+2 p .i4.2)| 

1 d2(4)=|I(i+l,1 +1)-I (i +2 , i +1) | 

©• d2(5)=|I(i+l > 1+l)-I(i+2,1)| 

CD ' d2(l)=|I(i+l,1 +1) -I (i +2 , 1-1) | 
(2) ' d2(2)=|I(i+l, i +1)-I (i+2,i)| 
<3>' d2(3)=|I(i + l,1+l)-I(i + 2 l 1+l)| 



CD' d2(l)=|I(i f 1+l)-I(i-l f .i+2)| 
©• d2(2)=|I(1 f 1+l)-I(1,1+2)| 
<3>' d2(3)=|I(i l 1+l)-I(i+l ( 1+2)| 

[0 04 5] (Xf ^'1 105) yj)l*z~ 

50 [0 04 6] C*»«6) «Ufc««rHl 3*ffl^r« 



n 

osaia® (Dmn&fr hr-z <o^m^m tow*? <c 

^U^^ftilt, ManatXD*:/^> Kn-TW >^ 
(Mallat.S.G. ,IEEE Trans. on PAMI.vol .ll,No.7,pp674- 
693 ,1989. )*ijffl-r 5 . .Mall at©* ^ > K n - 7 s > y 

hi qh-pass, low-pass ~? J )l£ — !tX, Daubechies<D4tap 
~fiLW\7 -i — (I D-aubechies.Conmun.Pure Appl .Mat 

h. t vol.41,pp.909-996,Noverrber 1988)£rflg5o 0 1 4 

*fg|t*^ 0 D l(i f(i, fiiWl^CChich-pass^ 4)1>Z 
fii^CClow-pass^ A>*-#*nfc-3TC»fi<D'C 1 

8?{£J^£ 1 /2 CcSL//cHi«oa*lSj©«|jS*«^to*i 
laMSSfc. D^fC*. «^CChiqh-pass^^^^ 

~\ ^fallow-pass? -r^*-jWtafc-oTl>&©r, 

i /2 ec»ufciB«o«Wi^o«jt**t>n 

&„ *«JC. Dj.JB, at^fnlCChiflh-pass^-/^* 
fl^fa it hi qh-pass:? ^ -#^7^TC>&(D 

=b*a6o CO»tBiiO«<3[>ttK*#iJfflUT. 

[0 04 7] (Xf^l301) HBfR^-* I 

i. i i t&m&mm&Ai.i uc^r^, 

[0 04 8] (^^7^1 30 2) ±X<om% ( i . 

j ) <c#tur. 

D * 3 . 4 I ( i . j) = 0, D',,1 I ( i , i ) = 0, 
D'u I ( i . j ) = 0 

C*f*:/1 303) »IESR(i. j ) C±tc* 

I D,.i I < i . J ) I >T,.,(Di# 

DViI (i+k, j + l)=D J . 4 I (i+k, j + 

1) 

(k, 1 --3-3) 

I D 2(1 I ( i . j > I >T 1 .,(Di* 

DViI (i+k. j + l)=D,.iI (i+k. j + 

1 ) 

(k. 1 =-3-3) 

I D»., I ( i . j ) I >T 1 .,©ifir 

D\., I (i+k. j + 1 ) = D t ., I (i+k, j + 

l ) 

(k, l = -3-3) 

CXx^'l 3 04) 3 0 3T*2S0fc 
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D V, I . D '! . t I v D'i.i I iAi.i Ifrh. 
[0 04 9] *:?'1 3 0 5) 7 ^U£-£tfliIj 

[00 5 0] 

i&womm] «nwcj:9 k s/N<o«iMi»fc:*ti, 
10 [lafflofsWcCittM] 

[01 ] *»W©lSB»«0»a*lit*T7P--^ + 
[H 2 ] #WW©flJS09 1 Ct*Jt:f£ 1 ^*|fiIRR»<DW«: 
[B3] #«W©gfi»« 1 Ccfcc^- 4 l &£AO»0M* 

[H4 ] #wH©seww i ccfct^-s i *#iaua»©«* 

20 -K*^ 

[0 6] *^©l||Jfi«©teffl*Jffl J £:m"r7D-^ + 

[0 7] *^a^Qfc«4CCtotfS»»WWtt©*«£^ 

[0 8 ] *^©3lififla|4 cc*i»*JB»Wrttto«siJb 

[m 9 ] *mi<Dmm*ft&<D*m<D 1 «*«»-r*H 

[010] *«woisw«4tc*$w4jaBf*r«n*©*ii3e 

30 f - XOfclf Jt^/SI" 7 P - f - 1 - rt?£>£ 0 

[011] ##S?H<D 1 HJ^W^Mfl^JiS^^'r^ 

[0 1 2 ] xmiomMfflstctottz* vh^^^ 

X3 * 3 iPh 5 * 5 CcffiKT*'* * - >*5*THr* 

[013] i iBS6«<Djaai^iB*^r^ n-* 

[014] *^^> Kn-^-f ^yocJ:*'**-^? 
40 [##<D!ftl»] 

i o i -«ii0Bc:t«c, s i yc*i»iflE»©«aa^t©^: 

1 o 2-&iHRc:<kcc 1 «aM^b©^:*S3W«^ftjfirRi 

2 0 1 -v h ^7^*^X3 * 3<D£*®B3f#|fiJtt<D 
3fr|nJE)E#<D — 

2 0 2- r ^^t^X3 *3<Dt%<Dmffi-f5\P\\£<D 
50 2 0 3 • h 'J ^X*>TX3 * 3<D<fc*(0H9f*lnl14© 



(8) 

13 

2 0 4--7 h 'J *X1MX3 * 3 <D£ % (Dmmrtft&V) 
401-7h'J *X1MX5 * 5 E>£ #©JiBr2flSltt<Z> 
4 0 2 Hf *X1MX5 * 5 <D£ %<DmWttfi\Q<D 
4 0 3 h 'J -YX5 * 5 <D£ #OJaW*|nltt© 

*|n|J^»© 3. 

4 0 4-7h'J £X1f * 5 (Ot &<DmWil5&\&<0 10 
4 0 5 h r J *Xtf >f X5 * 5 <Di#OBSf*lSltt© 
4 0 6-7h »J *XlMX5*5©<L*®Si^:frfttt© 
4 0 7 - V h U *X1f A X5 * 5 (D£ *(DJ3BT#[«ltt<D 

4 08-v h 'J £X1J* AXh %h<Ot%<omWfifa l &<0 
#faJ&#<D — 

5 0 1 -SBBRCiK:. & l *ttfaf&ft<DWti£3lil<of: 20 

ts^^bu^xif-rxb^Br st© taxfv^ 

XlMX£ift£T£X^>:/, 

504-^^^50 3t^^n/c7F 'J ^Xi^X 

6 0 i-«Bi*c:£cc. * i **iajj«»©iftflK<b<D* 
£ 3 £^ h y ^ xif ^ xs * 5 -citfs-r £ X x :/ % 

6 0 2-l*C»fflaitC<fcO, 7h'J*X-tMX5*5 30 

-c^»{t*T6*\ ^[fij^tB^vh»;^^^^X3*3Tr 
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: 60 4---L*C>ffiJ&atC<fcO. 7h'J^Xif>fX3*3 

6 0 5 -aaBii***©* £iia6jAO * ?\ 
6 0 6-7h i/^X1f >fX3*3r*»ffc«ia*tT J 5X 

6 0 7-7F y^x+MXsfcsr^^t&ffl^T^x 

l l 0 1 -gmMZtlc. & l ^\^^<OiSkS^it<0 
j^ZZ*-? b »; ^X3*3T>itlt^&X7^:7\ 
l l 0 2 «*«ft©**3*s«/Nctt 
&;£ffl*tfttH-r£xf-*:7\ 

i i o 3 #W;£|fi|«:i£&T«Kaife<D 

1 1 0 4-SBBRt:i:8Ke3nte¥»ft«l« (5*5) 

12 0 1 • - v h £Xt^X£3 *3^e>5 * 5CC}£Sg 
1 2 0 2- 
1 2 0 3- 
1 204- 

13 0 1- 
1 3 0 2* 

i 3 o 3 "Si¥tffliffl«itc>PtL'C, fohfrt&fetbhntc 

1 3 '^1 3 0 3T«10/cl^lMiij«i{S^ 



•7F y *XlJ--f X£3 *3#>65*5CCft;$g 
•7h y^Xt^X£3*3a>65*5Ctffi§g 
•7h y ^Xt^X£3 *3#>65*5CCt£Sg 
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